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PROBLEM TO BE SOLVED: To provide a printer controller in which the time required for generating the 
intermediate data of image data can be shortened and the memory capacity required forstorlng the 
intermediate data can be reduced. 

SOLUTION: An interpreter section comprises a page describing language analyzing means 10, an 
image data analyzing means 14, an image data converting means 15 performing enlargement of real 
number of times of two or less, contraction and rotation, and an image intermediate data setting means 
16. A rasterization section comprises an intermediate data analyzing means 20, and means 23 for 
developing the image intermediate data to an output memory while enlarging by a real number of times. 
According to the arrangement, memory capacity required for storing the intermediate data can be 
reduced. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by tihe use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention generates middle data based on a Page Description Language, 
and relates to the printer control unit which develops print data on output memory based on this middle 
data. 
[0002] 

[Description of the Prior Art] Are treated with the application software of a host computer (it abbreviates 
to Host PC henceforth). When printing by the printer carrying the printer control unit which has an 
image-data conversion function for the image data expressing natural drawing or an illustration, a printer 
control unit When it is judged that the Page Description Language transmitted by Host PC is analyzed, 
and a Page Description Language expresses an image data as a result of analysis, It is printing by 
doubling with the specification of printer engine, changing and processing an image data, and 
transmitting to printer engine by using this data as print data. 

[0003] Therefore, in order such a printer control device is equipped with the enlarging-or-contracting 
processing which variable-power-izes an image data to compensate for rotation processing, resolution 
conversion, and contraction printing assignment that an image data is rotated as an image-data 
conversion function according to the sense of printing, and the image data by which image-data 
conversion was carried out is once stored in memory as middle data and to develop print data to output 
memory based on this middle data, image transform processing carries out, just before generating 
middle data. 
[0004] 

[Problem(s) to be Solved by the Invention] In order to reduce the memory space which stores image 
middle data, it is effective to, few-quantify the data size decided by the width of face, the height, and 
color information on an image data if possible, but as mentioned above, by the Prior art, in order to carry 
out image transform processing just before generating middle data, middle data are changed according 
to the dilation ratio specified by the Page Description Language. For example, although the data size of 
a 64-pixel image data is x(64x3)64=12288 byte, when width of face and height double this image data 
2.5 and RGB each color of 8 bits, width of face, and height generate middle data, the data size of middle 
data becomes x(64x3x2,5) (64x2.5) =76800 byte. 

[0005] Even when it has color transform processing which carries out color conversion to image 
transform processing according to an engine specification and CMYK each color of 1 bit defines middle 
data, it becomes /(76800/3x4)8=12800 byte, and data size increases fi-om the original image data. 
[0006] In order to reduce data size, it compresses to image middle data, and although it is possible to 
thaw the compressed image middle data in the phase which develops print data in output memory, the 
problem which compression and defi-osting take to printing time amount that it is delayed by time 
amount arises. 

[0007] Then, this invention is carrying out by distributing in the phase which generates middle data for 
expansion processing of an image data, and the phase which develops middle data to output memory. 
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and it aims at offering the printer control unit which can reduce the memory space which storing of 

image middle data takes, without delaying the processing time. 

[0008] 

[Means for Solving the Problem] The interpreter section in which this invention generates middle data 
based on a Page Description Language, It is the printer control unit equipped with the rasterizing section 
which generates print data on output memory based on middle data. Said interpreter section When it is 
judged that the data specified by the Page Description Language by Page Description Language analysis 
means to analyze the inputted Page Description Language, and said Page Description Language analysis 
means express an image data, An image-data analysis means to analyze image-data information and to 
set up image-data conversion information. An image-data conversion means to perform real number 
twice expansion processing of 2 double less or equal, contraction processing, and rotation processing to 
an image data based on said image-data conversion information, It has said image-data conversion 
information and an image middle data setting means to set up middle data based on the image data 
changed with said image conversion means. Said rasterizing section When it is judged that the data 
specified by middle data express image middle data with a middle data analysis means to analyze the 
inputted middle data, and said middle data analysis means. It has an image middle data expansion means 
to carry out integral multiple expansion processing of said image middle data, and to develop in output 
memory. 

[0009] The printer control unit which can reduce the memory space which storing of image middle data 
takes can be realized without delaying the processing time by carrying out by distributing in the phase 
which generates middle data for expansion processing of an image data, and the phase which develops 
middle data to output memory according to above-mentioned this invention. 
[0010] 

[Embodiment of the Invention] The interpreter section in which this invention generates middle data 
based on a Page Description Language, It is the printer control imit equipped with the rasterizing section 
which generates print data on output memory based on middle data. The interpreter section When it is 
judged that the data specified by the Page Description Language by Page Description Language analysis 
means to analyze the inputted Page Description Language, and the Page Description Language analysis 
means express an image data. An image-data analysis means to analyze image-data information and to 
set up image-data conversion information. An image-data conversion means to perform real number 
twice expansion processing of 2 double less or equal, contraction processing, and rotation processing to 
an image data based on image-data conversion information. It has image-data conversion information 
and an image middle data setting means to set up middle data based on the image data changed with the 
image conversion means. The rasterizing section When it is judged that the data specified by middle 
data express image middle data with a middle data analysis means to analyze the inputted middle data, 
and a middle data analysis means. It has an image middle data expansion means to carry out integral 
multiple expansion processing of the image middle data, and to develop in output memory. 
[00 11] It becomes possible to distribute in the interpreter section and the rasterizing section and to 
perform expansion processing of an image data by this configuration. Hereafter, the gestalt of operation 
of this invention is explained with reference to a drawing. 

[0012] Drawing 1 is the block diagram which expressed the printer control device in the gestalt of 1 
operation of this invention simple. In addition, a Page Description Language is a thing showing the 
printing demand transmitted to a printer control unit fi-om Host PC. The job information which showed 
the printing conditions which are common within one printing demands, such as N rise printing 
directions which store the manuscript of N page, to one sheet of recording paper. It consists of drawing 
commands which showed printing directions of the page information which showed printing conditions 
which became independent in the page unit, such as the printing direction called a portrait/landscape, the 
text data which forms each page, an image data, and the graphics data expressed by the vector. It 
replaces with middle data to a specific format so that a drawing command can be efficiently processed 
with a printer control unit based on job information or page information. 

[0013] The interpreter section analyzes a Page Description Language, has the fimction which generates 
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middle data based on an analysis result, and consists of following means. First, out of a Page 
Description Language, the Page Description Language analysis means 10 analyzes job information and 
page information, and analyzes the drawing command in 1 page further. A drawing command is divided 
roughly into three kinds, text data, an image data, and graphics data. According to each data, one is 
chosen from the text middle data generation means 1 1, the graphics middle data generation means 12, 
and the image middle data generation means 13, and the analysis result and drawing command of job 
information and page information are inputted. 

[0014] The text middle data generation means 1 1 and the graphics middle data generation means 12 
have the function which generates the middle data inputted into the rasterizing section based on each 
drawing command. The image middle data generation means 13 is roughly divided, consists of an 
image-data analysis means 14, an image-data conversion means 15, and an image middle data setting 
means 16, operates as follows, and generates image middle data. 

[0015] The image-data analysis means 14 asks for the parameter which described the contents of 
processing of the image-data conversion based on the analysis result and drawing command of job 
information and page information which were inputted from said Page Description Language analysis 
means 10. The image-data conversion means 15 performs enlarging-or-contracting processing which 
variable-power-izes an image data according to the sense of the rotation processing, the conversion in 
printer resolution and N rise printing which rotate an image data per 90 degrees according to the sense of 
N rise printing or printing, or printing based on the parameter inputted from the image-data analysis 
means 14, and changes an image data into middle data. 

[0016] Drawing 2 is the operation flow chart of the image-data conversion means in the gestalt of 1 
operation of this invention. The logic of the image-data conversion means 15 is explained using the 
operation flow chart of drawing 2 . The image-data conversion means 15 analyzes the parameter first 
inputted from the image-data analysis means 14 (S20). Here, it analyzes whether enlarging-or- 
contracting assignment is carried out or rotation assignment is carried out. Next, based on an analysis 
result, transform processing, such as securing the storing place of the image data after conversion on - 
memory, is prepared (S21). 

[001 7] Next, enlarging-or-contracting processing is performed based on enlarging-or-contracting 
assignment. In addition, it limits crosswise here and enlarging-or-contracting processing is explained, 
although processed by the same logic also as the width of face of an image data, and the height 
direction. First, it judges whether the ratio of the width of face conversion before of an image data and 
after conversion is 1 .0 or more (S22). 

[0018] It ** and asks for a ratio by the width of face before changing the width of face after conversion. 
For example, a ratio is set to 160/64=2.5 when the width of face before conversion is [ the width of face 
after conversion ] 160 pixels in 64 pixels. When judged with a ratio being 1.0 or less, i.e., contraction 
assignment, in S22, contraction processing is performed (S226) and image-data information is updated 
based on a contraction result (S227). 

[0019] A ratio is larger than 1.0 at S22, that is, when judged with it being expansion assignment, a scale 
factor judges size or fossete from 2.0 further (S220). When it is judged with it being smalhiess from 2.0 
by S220, real number twice expansion processing is performed (S221). When judged with it being 2.0 or 
more in S220, a ratio is **(ed) by integer part and it amends to 2.0 or less value (S222). For example, 
correction value is set to 2.5/2=1 .25 when a ratio is 2.5. 

[0020] Next, it judges whether correction value is larger than 1.0 (S223), and when correction value is 
larger than 1.0, real number twice expansion processing is performed like S221 using this correction 
value (S224). When correction value is judged by S223 to be 1.0, i.e., integral multiple expansion, 
expansion processing is not carried out with an image-data conversion means. Based on an expansion 
result, image-data information is updated after expansion processing termination (S225). For example, 
since the number of pixels which the width of face before conversion actually generated by expansion 
processing by 64 pixels when the width of face after conversion was 160 pixels is 64x( 160/64) (/2) =80 
pixel, it sets 80 to the image-data width of face within image-data information. 
[0021] Next, if the existence of rotation assignment is judged (S23) and there is assignment, rotation 
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processing will be performed (S231) and image-data information will be updated based on a result 
(S232). It means that the image data was changed into middle data by the above actuation. 
[0022] The image middle data setting means 16 sets up the image data after conversion as image middle 
data after image-data conversion termination based on a conversion result. In addition, since the image 
data with a width of face of 64 pixels is expanded to width of face of 80 pixels with the image-data 
conversion means 15 to having been specified that it expands to 160 pixels as above-mentioned, the 
image middle data setting means 16 sets up the width of face actually developed in the width of face of 
image middle data by 80 pixels of output memory with 160 pixels. 

[0023] By the above, the image middle data generation in the interpreter section is completed. After the 
middle data generation for 1 page specified by the Page Description Language is completed, a printer 
control device inputs middle data into the rasterizing section, and develops middle data in output 
memory. 

[0024] The middle data analysis means 20 of the rasterizing section analyzes the inputted middle data, 
and identifies the class and drawing conmiand of a drawing object. And when the specified drawing 
objects are graphics, in the case of a text, the text expansion means 22 is inputted for the graphics 
expansion means 21, in the case of an image, a drawing command is inputted for the image expansion 
means 23, and it starts. The graphics expansion means 21, the text expansion means 22, and the image 
expansion means 23 are rasterized based on the given drawing command, generate print data, and 
develop print data in the output memory 3. 

[0025] Drawing 3 is the operation flow chart of the image expansion means in the gestalt of 1 operation 
of this invention. The logic of the image expansion means 23 is explained using the operation flow chart 
of drawing 3 . A middle data format and the color space at the time of output memory expansion are 
RGB and a method which carries out color conversion of the output memory after rasterizing 
termination at CMYK here. 

[0026] The image expansion means 23 analyzes with reference to image middle data first about 
expansion assignment, the raster operation (it omits Following ROP) which is an approach to pile up at 
the time of output memory expansion (S30). Next, based on an analysis result, preparations of image 
expansion processings, such as a main scanning direction and the direction loop counter of vertical 
scaiming, and a setup of a ROP parameter, are made (S31). In addition, it is not concerned with 
expansion assignment existence, but a main scanning direction loop counter sets up the width of face of 
image middle data, and the direction loop counter of vertical scanning sets up the height of image 
middle data. 

[0027] Expansion assignment is judged by the degree (S32). If judged with having no expansion 
assignment S32, it will develop, beginning (S327) to read 1 pixel of image middle data at a time, and 
ROP(ing) in output memory (S328). After it repeats S327 and S328 to a main scanning direction (S326) 
and expansion for one raster finishes, expansion processing of image middle data is completed 
repeatedly (S325) in the direction of vertical scanning next. When judged with expansion assignment by 
S32, it develops expanding image middle data to an integral multiple. It is beginning (S322) to read 1 
pixel at a time, and if it is 2, a part for an assignment scale factor, for example, the assignment scale 
factor, of a main scanning direction, ROP expansion of this pixel will be carried out as 2 pixels at output 
memory (S323). Next, if it is 2, a part for an assignment scale factor, for example, the assignment scale 
factor, of the direction of vertical scanning, ROP expansion will be carried out as 2 pixels at output 
memory (S324). After it repeats S323 and S324 to a main scaiming direction (S321) and expansion for 
one raster finishes, expansion processing of image middle data is completed repeatedly (S320) in the 
direction of vertical scanning next. 

[0028] The above configuration enables it to perform real nimiber twice expansion of 2.0 or less times in 
the interpreter section, and to perform integral multiple expansion of 2.0 or more times in the rasterizing 
section about expansion processing of an image data. For example, although the data size of a 64-pixel 
image data is x(64x3)64= 12288 byte, RGB each color of 8 bits, width of face, and height When width of 
face and height double this image data 2.5 and it generates middle data, the data size of middle data 
(64x3x2.5/2) It becomes x(64x2.5/2) =19200 byte, and memory space required for middle data storage 
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can be reduced to one fourth to the conventional method. Moreover, since integral multiple expansion 
performed in the rasterizing section is a simple extension method, even if the time amount which 
expansion processing takes compares having no expansion, it is equal, and only the part to which the 
amount of data which reads middle data expansion time amount as compared with the conventional 
method is decreasing can be shortened. 

[0029] In addition, although the gestalt realized when a control program is beforehand stored in built-in 
storage, such as ROM, and a processor performs this control program is common when software realizes 
each means shown in drawing 1 with the gestalt of this operation A control program may be a gestalt 
which is made to record on the record media (a floppy (trademark) disk, CD-ROM, etc.) which have 
portability, and in which computer reading is possible, reads through a reader if needed, and is 
developed and performed to work areas, such as RAM. Moreover, if the printer by which the printer 
control unit shown in the gestalt of this operation was carried can perform transfer of other equipments 
and data through communication networks (LAN, Internet, etc.), it may be the gestalt which 
incorporates said control program through a communication network. 
[0030] 

[Effect of the Invention] According to this invention, the memory space which middle data storage takes 
is reducible as mentioned above by distributing in the interpreter section and the rasterizing section and 
performing expansion processing of an image middle data generate time. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS . 

[Claim(s)] 

[Claim 1] The interpreter section which generates middle data based on a Page Description Language, It 
is the printer control unit equipped with the rasterizing section which generates print data on output 
memory based on middle data. Said interpreter section When it is judged that the data specified by the 
Page Description Language by Page Description Language analysis means to analyze the inputted Page 
Description Language, and said Page Description Language analysis means express an image data, An 
image-data analysis means to analyze image-data information and to set up image-data conversion 
information. An image-data conversion means to perform real munber twice expansion processing of 2 
double less or equal, contraction processing, and rotation processing to an image data based on said 
image-data conversion information. It has said image-data conversion information and an image middle 
data setting means to set up middle data based on the image data changed with said image conversion 
means. Said rasterizing section When it is judged that the data specified by middle data express image 
middle data with a middle data analysis means to analyze the inputted middle data, and said middle data 
analysis means. The printer control unit characterized by having an image middle data expansion means 
to carry out integral multiple expansion processing of said image middle data, and to develop in output 
memory. 

[Translation done.] 
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[Drawing 1] 
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